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Coordinate detection system for a display device 



The present invention relates to a coordinate detection system for a display 

device. 

To improve the interactivity between users and computers, touch screen 
5 displays have been introduced for multimedia information kiosks, educational centers, 

vending machines, video games etc. A touch screen display is a display screen which can be 
a^cted by physical contact, allowing a user to interact with the computer by touching icons, 
pictures, words or oilier visual objects on the computer screen. Touching, i.e. estab l i sh ment 
of physical contact with the screen, is usually done with a finger, a pen to prevent tiie screen 

10 fix)m becoming dirty and stained or some other appropriate stylus. 

Sometimes physical contact for providing strai^t forward interactivity is not 
the best option, for example when the screen is large and/or when the screen is located at 
c</^.^o /iWon/^o frrkm fh^ iicprr Vrvr ftvattrnlft when privitifif a presentation, a user interacting with 
the screen will block the audience's view thereof. 

15 In such cases, the use of a beam of light provided by means of a li^t source is 

an attractive option for interaction with the screen. For interactivity purposes, the use of a 
light source which is visible to the human eye is a more attractive option than using an 
ordinary IR remote control. 

20 

European Patent sfpedfication EP 0 572 182 Bl disclc^es a display unit wiflx 
integral optical input gqpparatus. The display unit has a liquid crystal display (LCD) panel 
conxprising conductors in X-axis and Y-axis directions disposed on one of the substrates of 
flue LCD panel. These conductors are optical wave guides for guiding light parallel to the 
25 sur&ces of Ihe substrates. A light receiving element for sensing an optical signal is disposed 
in an end portion of each of the optical wave guides. 

When li^t emitted firom an optical pen comes into contact with tiie substrate, 
X and Y coordinates of the contact portion of the emitted light is detOTuinedby the light 
receiving elements in the form of e.g. photo sensors. A problem with EP 0 572 1 82 B 1 is that 
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the optical wave guides are fonned in the substrate, or substrates, of the LCD panel. This 
makes the display unit difSctdt and expensive lx> manufacture, since the processes used for 
forming the wave guide in the substrate are rather complex. Moreover, the &ct that the wave 
guides are formed in the siibstrate is prejudicial to the flexibility in manu&cture of the 
S display unit, since the wave guides must in practice be formed in the substrate at the time of 
manufacture and thus caxmot be added to the display unit after manu&cture of the same. 



It is an object of the present invention to provide a display device for detecting 
10 an input position on a screen of the display, the display device being easy to manufacture and 
the image quality of the display being affected to an extent as small as possible. Within this 

context^- input-position'-should.bejmdCTStqod t the screen coordinate where user 

interaction takes place, e.g. where light emitted by an optical pen enters the screen. 

This object is attained by a display device according to claim 1. Preferred 
IS embodiments are defined by the dependent claims. 

According to an aspect of the invention, a coordinate detection system is 
provided, in v^ch a li^t guiding layer is arranged in the display device. The layer has an 
Gptical structure arranged to confine a fraction of lig^t in the layer when the light is incident 
on the layer firom the display device exteri<»: and to transmit light through the layer ^en the 
20 light is incident on the layer fix>m the display device interior. The system has ligjit detecting 
means arranged to detect the light which is confined in the layer. 

The idea of the present invention is that a light guiding layer having certain 
optical properties is arranged in a display device. The layer has an optical structure such that, 
on file one hand, a fiaction of the light incident on the layer from the exterior of the display 
25 device is confined in tiie layer and on the other, for light incident on the layer from the 

interior of the display device, the layer appears substantially transparent and almost all the 
liglht is transmitted through the layer. 

The light originating from the exterior is emitted from a remote input device 
which is operated by a user for interacting with the display. For example, the remote input 
30 device is a light pen or a laser pen. The light originating firom the display interior is emitted 
by the display itself. It is preferred that this light passes through the layer wi& an attentuation 
that is as small as possible, in order not to reduce brightness and contrast of the dispayed 
image. 
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Light detecting means in the fonn of e.g. photo detectcns ananged in the 
display device detect the confined portion of the light emitted by the input device. By 
detecting the light confined in the layer, it is possible to detemiine the iiq)ut position (point of 
incidence) of light inqiinging on the layer fixim the input device such as a laser pointer or 
some other suitable, focused optical pointer means. 

The present invention is advantageous, since reliable detection of incident 
Ugjit can be provided in a raUier flexible manner. The Hght guiding layer, having tihe structure 
of a foil, a film or the like, is easy to assemble in a display device and works for most type of 
display types, such as LCD, CRT, different types of LED technologies, e.g. OLED, PLED 
ete. Devices in which flie present invention can be applied include mobile phone screens, 
different types of monitoring devices, television sets, projection screens etc. The layer can be 
attached to an appropriate substrate in the display device by means of adhesive or any other 
suitable attaching means. Moreover, because of the transparency property, Ihe layer causes 
only a small transmission loss for light impinging on the layer from &e display device 
interior. Further, the layer has the advantage that it need not be perfectly aHgned or registered 
with the underlying pixels of the display, which fecilitates the layer assembling procedure. 

Accordmg to an embodiment of ttie invention, canalizmg means are arranged 
in the layer to canalize the light confined in the layer such that the confined light travels in a 
first direction and a second dhsction, the directions being parallel to the plane of the layer. 
The first duection is preferably, but not necessarily, perpendicular to the second direction, 
such that an X-axis and a Y-axis is defined in the plane of the layer. This is advantageous, 
smce the greater amount of li^t that is directed towards the Ught detecting means, the less 
the sensitivity of the light detecting means have to be. Moreover, the coordinate detection 
will be more accurate if the Kght beam durected towards the light detecting means is 
somewhat focused, meaning that a smaller area of the detecting means is exposed to Ught 

According to another embodiment of the invention, the canalizing means 
consist of apyramidally shaped structure arranged m the layer. With a top angle of the 
pyramidal structure of approxhnately 90 degrees, this optical stnicture is enable of cqrturing 
a fijaction of the light incident on the layer fixMn the display device exterior and canalize it m 
the first and second direction. By altering Ae geometrical parameters of the pyramid, the 
optical performance can be customized. Alternatively, the canalizing means consist of a 
volume hologr^hic structure havmg a slanted gratmg. This optical structure is also enable 
of c^turing a fiaction of the Hght mddent on the layer firan the display device exterior and 
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canalize it in the first and second direction. By altering the slant angle and/or the grating 
pitch of tiie hologram, the optical properties can be customized. 

According to yet anolher embodiment of the invention, Ihe Ught detecting 
means con?»rise a first light detecting means and a second Ught detecting means, in the form 
5 of e.g. photo detectors, arranged 1o detect the Ught which is confined in the layer and which 
travels in the first direction and the second direction, respectively. The first fight detecting 
means ate arranged at a first edge of the layer and detect tiie Ught traveUng in the first 
direction, thereby deteimining tiie x-coordinate of Ihe point of incidence of Ught inq)inging 
on flie layer ftom tiie display device exterior. The second U^t detecting means are arranged 
10 at a second edge, not being opposite to said first edge, of the layer and detect flie Ught 
traveUng in the second direction, thereby determining the y-coordinate of the point of 

incidence of-light-impinging on tiie-layer.firam-tiie.display.dev^^^ 

is advantageous, since arran^g the first and second Ught detecting means along the edges of 
the layer provides a stand-alone detection unit which can be placed in front of the display 
15 device. 

According to a further embodiment of tiie invention, the display is an LCD, an 

T.FTj -type display, an electrome ink uispmjr any wtuwx ^jy^, «x ^.^^ f^-j — 

Ught detecting means are integrated in tiie active matiix substi^te of tiie display and tiie 
display device comprises a Ught coupUng means, such as a smaU, obUqueiy arranged mirror, 
20 arranged to couple U^t confined in tiie layer from tiie layer to tiie Ught detecting means 

integrated in tiie active matrix substrate. For exanq>le, tiie display device con?»rises an active 
matrfac Uquid crystal display (AMLCD) and tiie Ught detecting means comprise tiie tian fiUn 
transistors (TFTs) of the active matrix substrate. 

A characteristic of semi-conducting materials is photo electricity, which 
25 means tirnt a photo-induced current is induced m a TFT, when tiie TFT is exposed to Ught 
Therefore, tiie TFTs in for example conventional Uquyid crystal displays are shielded from 
ar^ incident Ught by a Ught-rejecting layer. 

By making an opening in the layer or by replacing the layer with a layer of 
anoflier material which is opaque to a specified wavelengtii, tiie TFTs can now deUberately 
30 be made sensitive to external Ught (of a specified wavelengtii). This embodiment has tiie 

advantage tiiat a smootii, integrated solution can be provided, since tiie existing TFTs can be 
used as photo detectors and, tiius, tiiere is no need to provide flie system witii additional 
photo detectors. 
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According to another embodiment of the invention, the light guiding layer is 
arranged on the exterior fece of the display front plate. This has the advantage that flie 
coordinate detection system can be seen as a stand-alone system, which does not have to be 
integrated in the interior of the display device. Contrary to prior art coordinate detection 
systems for disp% devices, there is no need to fijim apart of the detection system in a 
substrate of the device, but the Hght guiding l^er can be attached to the display front plate 
after manufecturing and distribution of the display device. Since integration into existing 
display systems is possible, time-to-maiioet can be shortened. 

According to a preferred embodiment of the invention, a light guide having a 
Kg^it source arranged to emit Ught into the light guide is arranged at the exterior fece of the 
layer. The optical matching between the light guide and its surroundings is adapted such that 
the light of the light source is normally confined within the light guide by means of total 
internal reflection. Physical contact with the screen (a touch iriput by the user) perturbs flie 
total internal reflection in the light guide, whereby light is extracted from the Kght guide and 
directed towards the layer. 

Preferably, the light guide is arranged on the exterior fece of the layer such 
that the light guide is in physical contact with flie layer. However, it is possible that some 
Ught transmitting media is arranged between the layer and the Kght guide. This media may 
for instance be a Kquid having a refractive index that is lower than the refractive indices of 
both flie light guide and the layer. The Hght guide is preferably transparent for the Ught 
originating fixnn the remote ii^ut device. 

When a user of the display provides a touch inputs the state of total internal 
reflection will be perturbed, and Ught wiU be extracted from the Ught guide and directed 
towards the layer. It is then possible to determine the point of contact on the display by 
determining the point of incidence of Ught in?)inging on the layer from the Ught source via 
the Ught guide. 

This embodiment is very advantageous, since it enables for the display device 
to detect both optical contact and physical contact with the screen. Thus, a user may provide 
either a touch iriput or a remote iriput using a laser pomter or the like, depending on the 
situation. 

According to yet another embodimrat of &e invention, an optical iBlter is 
arranged on flie first and the second Ught detecting means to increase the selectivity for Ught 
incident on the respective Ugjit detecting means. For monochromatic U^t, the optical filter 
enhances the selectivity for the monochromatic Ught Selectivity can be required to 
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distinguish the light impinging on the light detectors from ambient light. The li^t detectors 
and/or the optical filters should, in case the light source is of the pulsing type, be adapted to 
handle the pulsing light by means of synchronization with the pulsed light and/or by means 
of the optical filters being arranged to pass only the bandwidth of interest. 
5 According to yet a fiirther embodiment of the invention, an electrical signal 

filter is arranged at the light detecting means to increase the selectivity for electrical signals 
generated by the lig^t detecting means as a result of light impinging on said light detecting 
means. This has the advantage that the light used to indicate a position on the display can be 
processed, for example modulated, and subsequentiy be demodulated at the electrical signal 
10 filter. 

Further features of, and advantages with, the preset invention will become 

apparent when studying- the-appended clairns^d-flie^followmg desOT 

the art realize that different features of the present invention can be combined to create 
embodimCTits other than those described in the following, 

15 



The present iuventiou will be described in detail, wiih reference made to the 
accompanying drawings, in which: 

Fig. 1 shows an example of a prior art display device in which the present 
20 invention can be app&ed; 

Fig, 2 shows a schematic fix)nt view of a display device and a coordinate 
detection system in accordance with an embodiment of the present invention; 

Fig. 3 shows a front view and a side view of the canalizing means in 
accordance with an embodiment of the present invention; 
25 Fig. 4 shows a front view of a canalizing means in accordance with an 

alternative embodiment of the present invention; 

Fig. 5 shows a schematic view of a part of a disfplay device to which the 
present invention is applicable; 

Fig. 6 shows a side view of a light coi5>ling means arranged to co\q)le light to 
30 the active matrix substrate in accordance with an embodiment of the invention; 

Fig. 7 shows a front view and a side view of a ligjht guide arranged at the 
exterior fece of the li^t guiding layer according to an embodiment of the invention; and 

•Fig. 8 shows a side view of the ligiht guide arranged at the exterior face of the 
light guiding layer. 
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Fig. 1 shows a display device 100 in the form of a laptop arranged with a 
keyboard 101 and an LCD flat screen 102, in which display device the present invention 
5 advantageously can be applied. The coordinate detection system according to the present 
invention comprismg a light guiding layer and light detecting means can be arranged in the 
display device in a number of different ways, as will be described. For example, the layer can 
be arranged in the interior of the display device, or preferably, attached to the exterior of the 
screen. The light detecting means can be arranged at two of the edges 103, 104 of the screen, 

10 but can also be arranged in a substrate of the display device, thereby placing the light 
detecting means in the interior of the display device. 

Fig. 2 shows a schematic front view of a display device soreen 201, on which a 
light guiding layer 202 is arranged by means of adhesive. At two of the edg^ of the layer, 
light detecting means 203 in the form of e.g. photo detectors are arranged. The light detecting 

1 S means are connected to a CPU 204 or some other appropriate means having processing 
capabilities. Typically, the CPU ccmiprises the existing processing means in the device in 
which the coordinate detection system is applied, the device being for example a laptop, a 
mobile phone, a projection screen, a television set etc. However, the detection system can be 
a stand-alone system with its own CPU, which stand-alone system is connected to, and made 

20 cooperative with, the device for which coordinate detection is to be applied. A li^t 

transmitting device in the form of a laser pen 205 is employed by a user to indicate a point 
206 of light on the screen. 

The layer has an optical structure such that, for lijght 207 incident on the layer 
from the exterior of the display device, a fraction of the light is conjBned in the layer and 

25 canalized in the X and Y directions of the plane of the layer. For light incident on the layer 
from the interior of the display device, the layer appears transparent and substantially all the 
li^t is transmitted through the layer. The light detecting means detect the light which is 
confined in the layer. By detecting the light confined in the layer, which light is canalized in 
the X and Y directions, it is possible to determine the point of incidence 206 of light 

30 impinging on the layer from the display device exterior, which light is emitted from the laser 
pen. 

The upper portion of Fig. 3 shows a front view of a part of a light guiding 
layer 301 arranged with canalizing means in the form of pyramidally sh^ed, light refracting 
units 302. The lower portion of Fig. 3 shows a side view of the same layer 301 and the 
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pyramidally shaped canaliziiig means 302. The canali2dng means 302 are arranged in the 
layer 301 to capture a fraction of the light 303 incident on the layer from the display device 
exterior and canalize the light confined in the layer such that the confined light 304 travels in 
a first direction and a second direction, the directions being parallel to the plane of the layer. 
5 The first direction is preferably, but not necessarily, perpendicular to the second direction, 
such that an X-axis and a Y-axis is defined in the plane of the layer. By altering the 
geometrical parameters of the pyramid, such as the top angle, the base area, the height etc, 
the optical performance can be custonodzed. 

Fig. 4 shows an altemative embodimCT.t of the canalizmg means according to 
10 the present invention. In Fig. 4, a side view is shown of a light guiding layer 401, wherein the 

canalizing means 402 consist of a volume holographic structure having a slanted grating. 
• - - TMs opticai simcture is also capable of capturm - 
layer from the display device exterior and canalize the light confined in the layer such that 
flie confined light 404 travels in the first and second directions (the X and Y directions). By 
IS altering the slant angle and/or the grating pitch of the holograno, the optical properties can be 
customized. 

Fig. 5 shows a schematic view of a part of a display device 501 to which the 
present invention is applicable. It comprises a matrix of elements or pixels 508 at the areas of 
crossings of row or selection electrodes 507 and column or data electrodes 506. The row 

20 electrodes are selected by means of a row driver 504, while the colunm electrodes are 

provided with data via a data register 505. To this end, incoming data 502 are first processed, 
if necessary, in a processor 503. Mutual synchronization between the row driver 504 and the 
data register 505 occurs via drivelines 509. 

Signals from the row driver 504 select the picture electrodes via thin film 

25 transistors (TFTs) 510 whose gate electrodes 523 are electrically connected to the row 
electrodes 507 and the source electrodes 524 are electrically connected to the column 
electrodes 506. The signal which is present at the column electrode 506 is transferred via the 
TFT to a picture electrode of a pixel 508 coupled to the drain electrode 525. The other picture 
electrode are connected to, for exaniple, one (or more) conomon counter electrode(s). The 

30 data register 505 also contains switehes 5 1 1 by which either incoming data can be transferred 
to the column electrodes 506 (situation 51 la), or during a sensing stage, the status of TFTs 
510 can be sensed (situation 51 lb of the switehes 511). 

A characteristic of semi-conducting materials is photo electricity, which 
means that a photo-induced current is induced in a TFT 510, when the TFT is exposed to 
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light Therefore, the TFTs in conventional displays are shielded from any incident light by a 
light-rejecting layer (not shoAvn), such as a black-matrix layer. By making an opening in the 
light-rejecting layer or by replacing the light-rejecting layer with a layer of another mateiial 
which is opaque to a specified wavelength, the TFTs can be made sensitive to external light 
5 (of a specified wavelength), 

A (focused) Ught beam fix>m e.g. a laser pen may illuminate a TFT 510 locally, 
and the voltage stored on the capacitor 508 related to the TFT drops on illumination. Sensing 
of this voltage drop (situation 51 lb of the switches 511) before writing new information 
during a next write cycle enables distinguishing between an intentionally illuminated pixel 

10 and a non-illuminated pixel. The sensed information is stored in processor 503 and by using 
dedicated sofiware, the point of incidence of light impinging on the display firom the display 
device exterior can be detected. 

Fig. 6 shows a light coiipling means in the form of an obliquely arranged 
mirror 605. As described earlier, canalizing means 602 are arranged in the light guiding layer 

15 601 to capture a fraction of the light 603 incident on the layer fix>m the display device 

exterior and canalize the light confined in the layer such that the confined light 604 travels in 
the previously mentioned first and second directions. The mirror 605 is arranged to couple 
the confined light 604 to the display 606, which is arranged with an active matrix substrate. 
For active matrix description, reference is made to Fig. 5. As in Fig. 5, photo detecting means 

20 in the form of TFTs 607 are arranged to detect the point of incidence of light impinging on 
the light guiding layer 601 firom the display device exterior. Note that only one TFT 607 is 
shown in Fig. 6 for reasons of simplicity. Jn practical applications, one TFT per pixel is used. 
Using the light coupling means 605, it is only necessary to make openings in the light- 
rejecting layer (not shown) arranged on the TFT at two of the edges (see Fig. 2) of the 

25 display, where light is coupled firom the lig^t guiding layer down to the TFTs. Altematively, 
if said light-rejecting layer is replaced with an opaque layer of another material, the 
replacement is only necessary at said two edges. 

Fig. 7 shows a light guide arranged at the exterior &ce of Ihe light guiding 
layer according to an embodiment of the invention. The upper portion of Fig. 7 shows a 

30 schematic front view of a display device screen 701 , on which a light guiding layer 702 is 
attached. Light detecting means 703 in the form of TFTs are integrated in the active matrix 
substrate of the display device to detect incident light On the light guiding layer 702, a light 
guide 704 is arranged. The light guide 704 has a light souix^e 708 arranged to emit light into 
the light guide. The lower portion of Fig. 7 shows a side view of the screen 701. The optical 
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matching between the light guide 704 and its surroundings is adapted such that the light of 
the light source 708 is confined within the light guide by means of total internal reflection. 

Fig. 8 shows a side view of the screen 801. Physical contact with the light 
guide 804 by means o^ for example, a pen 805 perturbs the total internal reflection, whereby 
5 light 809 is extracted from the light guide and directed towards the light guiding layer 802. 
As in Fig. 2, the layer 802 has pyramidally shaped canalizing means 806 arranged to capture 
a fiaction of the light 809 incident on the layer from the light guide 804 and canalize Ihe light 
confined in the layer such that the confined light 807 travels in the X and Y directions (the Y 
direction is shown in Fig. 8), the directions being parallel to the plane of the layer. Preferably, 
10 the light guide 804 is arranged on the exterior face of the light guiding layer 802 such that the 
light guide is in physical contact with the layer. However, it is possible that some light 

transimtting^mediais arranged between the layer 802 and the light guide 804r When the state 

of total internal reflection is perturbed and light is extracted from the light guide 804 and 
directed towards the layer 802, it is possible to determine the point 810 of contact on the 
1 5 display by determining the point of incidence of light 809 impinging on the layer 802 from 
the light source 808 via the li^t guide 804. The Ught coiq>ling meaiis in the f onn of a mirror 
812 couples the confined light 807 to the display 813, which is arranged with an active 
matrix substrate. For active matrix description, reference is made to Fig. 5. As in Fig. 5, light 
detecting means in the form of TFTs 803 are arranged to detect the incident li^t, and thereby 
20 detect the point 810 of contact on the display. Note that at die point 810 of contact, light 809 
is scattered in multiple directions. In other words, it can be said that the point 810 of contact 
acts as a light source which emits the li^t 809. Fig. 8 shows a simplified view of this 
scattering which generally occurs in a great number of directions. 

This embodiment is very advantageous, since it enables for the system to 
25 detect both optical contact and physical contact with the display. 

For optical input, the light guide 804 is transparent and detection is effected as 
previously described, see for example Fig. 2. 

Many different alterations, modifications and combinations of the described 
embodiments will become apparent for those skilled in the art. The described embodimrats 
30 are therefore not intended to limit the scope of the invention, as defined by the appended 
claims. 
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CLAIMS: 



1 . A display device, including a display, arranged for detecting an input position 

on a screen of said display, wherein the screen comprises: 

a light guiding layer (301), having an optical structure arranged to confine a 
fiaction (304) of incident light (303) from the display device exterior in the light guiding 
S layer, said incident light (303) being generated by a remote input device operable by a user 
for interacting with the display, and to transmit the confined light (304) through the layer 
(301) towards a light detecting means (303) for detecting the confined light (304) and relating 
the detecting of the confined light to said input position. 

10 2. A display device as claimed in Claim 1, wherein the light guiding layer (301) 

comprises canalizing means (302) to canalize the light (304) confined in the layer (301) in a 
first direction parallel to the plane of said layer (301) and in a second direction parallel to the 
plane of said layer (301). 

15 3. A display device as claimed in Claim 2, wherein the first direction is 

orthogonal to the second direction. 

4. A display device as claimed in Claim 2, wherein the canalizing means (302) 
c(»nprise pyramidally shaped structures. 

20 

5. A display device as claimed in Claim 2, wherein the canalizing means (402) 
comprise a volume hologr^hic structure. 

6. A display device as claimed in Claim 1 , wherein said light detecting means 
25 (203) coinprise: 

a first light detecting means (203) arranged to detect confined light (304) 
travelling in a first direction parallel to the plane of said layer (202); and 

a second light detecting means (203) arranged to detect confined light (304) 
travelling in a second direction parallel to the plane of said layer (202). 



PHNL031105EPP 



12 05.09.2003 

7. A display device as claimed in Caaim 1, wherein the display (102) is a liquid 
crystal display, an LED display or an electronic ink display. 

8. A display device as claimed in Claim 1, wherein the display (501) is an active 
matrix type display and the lig^t detecting means (607) are integrated with an active matrix 
substrate (606) of the display, further coirprismg 

light coupling means (605) arranged to couple at least part of Ihe conJBned 
light (604) from said layer (601) to the light detecting means (607). 

9. A display device as claimed in Claim 1, wherein the layer (202) is arranged at 
-the exterior fece-ofthe^screen of the display device.- — 

10. A display device as claimed in Claim 1, wherein the screen further comprises 
a light guide (804) arranged at the exterior face of the layer (802), the light 

guide (804) having a light source (808) arranged to emit light (809) into the Ught guide (804), 
the light guide being optically matehed wim its surroundings in such way that the emitted 
light (809) is conjBned within the light guide (804) by means of total intemal reflection, and 
is extracted jfrom the light guide (804) and directed into tihie layer (802) when a user 
established physical contact with the screen at the input position. 

11. A display device as claimed in Claim 1 , fiirflier comprismg: 

an optical filter arranged on the light detecting means (803) to increase the 
selectivity for light incident on the light detecting means (803). 

12. A display device as claimed in Claim 1, fiirther comprising: 

an electrical signal filter arranged at the light detecting means (803) to iacrease 
the selectivity for electrical signals generated by the light detecting means (803) as a result of 
li^t impinging on said light detecting means (803). 

13. A display device as claimed in Claim 1, wherein the light detecting means 
(803) corcprise photo detectors. 
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ABSTRACT: 



The present invention relates to a display device arranged for detecting an 
input position on a screen of the display. The screen comprises a li^t guiding layer (301) 
having an optical structure such tiiat a fraction (304) of the light (303) incident on the layer 
(301) from the display device exterior is confined in the layer (301). The incident light (303) 
5 is emitted by a remote input device, operable by a user, for interacting with the display. The 
remote input device is for exan^le a laser pointer (205). Light detecting means (803) in the 
display device detect the light (304) confined in the layer (301). It is thus possible to 
determine the input position (206) where the light (207) from the input device enters the layer 
(301). 
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